We have studied the correlation between surface roughening and surface diffusion in kinetic thin-film deposition by Monte Carlo simulation. Through a variation of simulation parameters, we have obtained an optimal deposition window for layer-by-layer 
Such a conclusion has been confirmed by some experiments [5] and by Monte Carlo (MC) simulations [7] . However, recent experiments using field-ion microscopy (FIM) [10] and reflection highenergy electron difFraction (RHEED) [11] have shown an opposite dependence of surface diffusion length on temperature. That is, the surface-difFusion length increases with rising temperature.
To discern the experimental discrepancy concerning the temperature dependence of surface-diffusion length and to study further the effect of surface diffusion on surface roughening, we have recently expanded our earlier effort of MC simulation [7] to a wider range of temperature and supersaturation.
In this Brief Report we report some new results about the collective effect of temperature and impingement rate on surface roughening as well as surface diffusion. The MC model reported here is roughly the same as in our earlier work [7] . Here we discuss only the formulation differences. Basically, in the simulation, we have considered three microscopic events, namely, particle impingement, evaporation, and surface diffusion. The impingement is characterized by an impingement Aux J, which takes the simple form J = J,q(1+a), (2) where J, is the equilibrium impingement Aux The results in Fig. 1 show the effect of temperature on growth morphologies for a (001) surface of a simple cubic crystal at a fixed value of a=0.07. As one can see, at very low temperature P/kT=20 [ Fig. 1(a) of PlkT=1. 5 [ Fig. 1(d)] , thermal roughening appears [7] . Such a change of growth morphology has been seen in a (1+1)-dimensional model by Phillips and Chrzan [3] . [11 -13] . Hence, at a given value of a and PlkT,
we adjusted the width of the terrace [ Figs. 3(a) -3(c) ]. The result in Fig. 4 Fig. 4) shortens surface-difFusion length at all temperature regimes. The result in Fig. 4 can be used to explain why surface-difFusion length increases in some experiments while it decreases in others. As we can see when the growth condition is near the kinetically controlled (lowtemperature) regime, the surface-diffusion length will increase with rising temperature [10, 11] , and when the experiment is conducted at the thermally activated (hightemperature) regime, the surface-diffusion length will decrease with increasing temperature [5] . One We have demonstrated that surface diffusion is closely correlated to surface roughening. Only when the surface-diffusion length is relatively long can a surface be grown in a layer-by-layer mode.
